: The temperature measurement of tumor is very important for hyperthermia.
the radio-frequency current in the phantom and the temperature increase was studied.
Agar phantom heating test
The radio-frequency energy was applied at 1,000 Watts. After radio-frequency heating for about ten minutes, middle of the phantom was cut horizontally, and the temperature distribution in the agar was examined by thermography (Fig. 4) . 
When the applied power was unchanged, the temperature increased as the radio-frequency current increased during heating. Also, the radio-frequency current and temperature increased with increasingly larger heating electrodes. (Fig. 6 ).
The radio-frequency current increased in proportion in response to the temperature increases, and the rate of temperature increased with larger heating electrodes. The linear relationship of radio-frequency current to temperature suggests that temperature monitoring may be possible by measuring the radio-frequency current. When a hot spot was produced with 1.5 cm in diameter and 10 cm iron rod inserted to a depth of 9 cm from the surface of the agar phantom, a high temperature hot spot was observed near the iron rod (Fig. 7) . A hot spot was also observed at the same location in the radio-frequency current distribution profile obtained from the parallel coil antennas.
Discussion
Radio-frequency currents flowing in an object were measured non-invasively by two dimensions by parallel coil antennas. The distribution of temperature in the heating object correlated with the distribution of radio-frequency currents. Especially, the hot spot was detected. This suggests the possibility of non-invasive temperature monitoring through measuring distribution of radio-frequency currents. However, the system examined in this study has some fault to solve. For example, profile of the periphery of the phantom was different because the radio-frequency current image was reconstructed in 1 cm. And the temperature could not be measured in absolute terms. The permittivity, which represents the energy absorption of the heating tissue, specific heat, specific gravity, heat diffusion associated with increased blood flow, heated volume, input electricity, and heating time must be known to convert the distribution of radio-frequency currents into the temperature distribution.
The system used in this study is capable of determining an area of high temperature during radio-frequency heating.
It may have clinical value, because it allows non-invasive and repeated temperature monitoring unlike existing invasive monitoring methods. The use of superimposed CT and MRI over the two-dimensional current distribution profile and modifications to allow serial graphic representation of approximate absolute temperatures are other future enhancements.
Attempts of non-invasive temperature monitoring using magnetic resonance signals have been reported [6] [7] [8] . Recently, the temperature was measurements from diffusion factor, T1 relaxation time, proton resonance frequency, spectroscopy and temperature sensitive contrast agent. Especially, measurement of the proton resonance frequency was good results 9). But magnetic resonance has a fault of narrow space, loud sound and long time. Our system for temperature monitoring requires simpler equipment and is much less expensive that the method using MRI. With refinement, it is expected to be of major clinical importance.
In clinical, our method does not have yet enough space resolution and temperature resolution, but these improvements, this system has the potential to make significant clinical contributions to hyperthermic therapy.
